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1. Field of the Invention 

The present invention relates to inflatable curtain airbags. More specifically, the 
present invention relates to a novel inflatable curtain airbag having one or more pleats 
that may be installed on or proximate to a vehicle's side roof rail. 



2. Description of Related Art 

Inflatable airbags enjoy widespread acceptance as passive passenger restraints for 
use in motor vehicles. This acceptance has come as airbags have built a reputation of 
preventing death and injury over years of use. Studies show that in some instances, the 
use of frontally-placed vehicular airbags can reduce the number of fatalities in head-on 
collisions by 25% among drivers using seat belts and by more than 30% among unbelted 
drivers. Other statistics suggest that in a frontal collision, the combination of a seat belt 
and an airbag can reduce the incidence of serious chest injuries by 65% and the incidence 
of serious head injuries by up to 75%. These numbers and the thousands of prevented 
injuries they represent demonstrate the life-saving potential of airbags and the need to 
encourage their use, production, and development. 

Airbags are generally linked to a control system within the vehicle that triggers 
their initiation when a collision occurs. Generally, an accelerometer within the vehicle 
measures the abnormal deceleration caused by the collision event and triggers the ignition 
of an airbag inflator. This control system is often referred to as an electronic control unit 
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(or "ECU"). The ECU includes a sensor that continuously monitors the acceleration and 
deceleration of the vehicle and sends this information to a processor that uses an 
algorithm to determine whether a deceleration experienced by the vehicle is a caused by a 
collision or accident. Additional sensors may be linked to the ECU to allow the proper 

5 detection of side-impact collisions, rollovers, etc. 

When the processor of the ECU determines, based on a set of pre-determined 
criteria, that the vehicle is experiencing a collision, the ECU transmits an electrical 
current to an initiator assembly connected to an inflator that is coupled to the airbag 
module. The initiator activates the inflator. An inflator is a gas generator that typically 

10 uses a compressed or liquefied gas or mixture of gases, a solid fuel, or some combination 
of the above to rapidly generate a volume of inflation gas. The gas inflates the airbag, 
which deploys into the path of the vehicle occupant and absorbs the impact of the vehicle 
occupant. 

Recently, airbag technology has continued to advance such that inflatable curtain 
1 5 airbags are now enlisted to provide roll-over protection as well as side impact protection. 
During a roll-over accident, the vehicle occupants can be jostled considerably, thereby 
causing the occupant to impact various parts of the vehicle interior. Even worse, the 
occupant may be ejected from the vehicle. Alternatively, a head or limb of an occupant 
may extend outside the vehicle during the roll-over. Such "occupant excursion" during 
20 roll-over accidents is a common cause of automotive fatality, particularly in the case of 
vehicle occupants that are not wearing a seat belt during the roll-over. 

Conventional curtain airbags attempt to combat the dangers of side impact or roll- 
over accidents by having a curtain airbag unroll or unfold downward from the roof of the 
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vehicle and then inflate beside the person as a means of preventing the person from 
hitting the door, window, or lateral side of the vehicle. Since a vehicle occupant may be 
leaning forward, reclined in the seat, or at any position in between, such curtain airbags 
are usually designed to be long enough to cover the whole interior side of the vehicle, 

5 protecting occupants in both front and rear passenger compartments. 

Generally, the inflatable curtain airbag must be sized to hold large volumes of 
inflation gas and to descend below the window sill. Consequently, when not inflated the 
curtain airbag includes a significant amount of material. This material is then rolled, 
folded, or otherwise gathered to form a tight, tubular bundle. A wrapper (sometimes 

10 called a "sock") that fits around the curtain is then added to ensure that the curtain airbag 
is kept rolled or folded. 

The curtain is stored and mounted either on or proximate a roof rail of the vehicle. 
Such mounting is generally accomplished via a two-step process. First, the curtain must 
be held in the proper position. This can be done by either having multiple workers hold 

1 5 the airbag or by attaching the airbag to sophisticated jigs, hooks, or mounting brackets 
(collectively "brackets") that have been placed into slots in the body of the vehicle. Once 
the curtain airbag has been secured in the proper location, the workers are free to affix the 
curtain airbag assembly to the vehicle using fasteners such as bolts, screws, rivets, and 
the like. Usually these fasteners are threaded into one or more attachment tabs that have 

20 been added along the top of the curtain airbag to facilitate the assembly and mounting 
process. 

While currently known inflatable curtain systems have provided a significant 
improvement in the art, problems and drawbacks still exist that limit the ability of vehicle 
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and airbag manufacturers to implement and use inflatable curtains on all motor vehicles. 
For example, many curtain airbags are designed such that as curtain deploys into the 
inflated configuration, the curtain will impact and/or be impeded by the vehicle's 
structure, trim panel, wiring, and/or other vehicle components. Such impact during 
deployment is extremely detrimental in that it increases the deployment time and/or 
prevents the curtain from becoming situated in an undesired position. As a result, the 
ability and effectiveness of the inflatable curtain to adequately protect a vehicle occupant 
during a crash is greatly reduced. 

In order to avoid the problems associated with the curtain impacting the vehicle 
during deployment, vehicle and airbag manufacturers often add features such as pillar 
ramps, shape maintainers, folds, wrappers, or trim pieces (collectively "ramps") are 
added to the inflatable curtain assembly. The ramps are designed to change the 
deployment trajectory of the inflatable curtain. As used herein, "deployment trajectory" 
is the path, course, or angle undertaken by the inflatable curtain as it is inflated and 
deployed within the vehicle. Preferably, the ramps change the deployment trajectory of 
the inflatable curtain such that the deployment of the curtain is not impacted or impeded 
by the trim panel or other interior portions of the vehicle. 

Unfortunately however, the use of such ramps can significantly increase the total 
costs associated with producing, assembling, and installing the inflatable curtain airbag 
system for airbag manufacturers. Ramps increase the total number components required 
to produce the inflatable curtain system. As a result, airbag manufacturers are forced to 
expend additional resources to produce, design, and/or install the inflatable curtain. 
Perhaps more importantly, known ramps are often small components that are difficult to 
MADSON & METCALF, P.C. - Page 4 - Docket No. 2949.2.154 

ATTORNEYS AT LAW Client Ref. 14289 

900 GATEWAY TOWER WEST 
! 5 WEST SOUTH TEMPLE 
SALT LAKE CITY, UTAH 84101 



handle and use, and as such, airbag installers must expend additional seconds and/or 
minutes in order to properly position and install the ramps. As manufacturers incur costs 
for every moment that passes during the assembly process, even an increase of a few 
seconds or minutes in the assembly time represents a significant impact on the 
5 manufacturer's total production costs and overall profit margin of a mass-produced 
vehicle. 

Moreover, the addition of ramps to the inflatable curtain system is undesirable in 
that the ramps will occupy valuable space proximate to the roof rail. Besides the 
inflatable curtain, various other vehicle components need to be installed proximate to the 

10 roof rail. Examples of such components include hand grips, lighting fixtures, sun or 
moon roof brackets, drain tubes, wiring, and heating and ventilation (HVAC) controls 
and ducts. In smaller or compact vehicles where space is at a premium, the addition of 
the ramps to the inflatable curtain system may take up and/or interfere with the space 
necessary to properly install these other vehicle components. 

1 5 Accordingly, there is a need in the art for a novel inflatable curtain that addresses 

and/or solves one or more of the above-listed problems. Such a device is disclosed 
herein. 

SUMMARY OF THE INVENTION 

20 The apparatus of the present invention has been developed in response to the 

present state of the art, and in particular, in response to the problems and needs in the art 
that have not yet been fully solved by currently available inflatable curtain airbag 
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assemblies. Thus, the present invention provides an inflatable curtain that may be 
positioned onto a vehicle interior on or proximate to a side roof rail. 

Generally, the inflatable curtain comprises a first panel and a second panel that 
are made of fabric or other similar materials. A first pleat is also added to the first panel. 
5 Preferably, the first pleat is added to the first panel by folding or otherwise arranging the 
first panel such that a portion of the fabric material of the first panel is doubled back upon 
itself. 

After the first pleat has been added to the first panel, the second panel is 
permanently attached to the second panel. Such attachment may preferably be 
10 accomplished by sewing or stitching the second panel to the first panel. However, other 
mechanisms or methods for attaching the second panel to the first panel may also be used 
including adhesive bonding, gluing, welding, and the like. 

Once the second panel has been attached to the first panel, the inflatable curtain 
may then be rolled, folded, or otherwise gathered into a tubular bundle and installed on or 
15 proximate to the vehicle's side roof rail. A headliner and/or decorative trim panel is 

usually also added to cover the inflatable curtain and increase the aesthetic attractiveness 
of the vehicle interior. 

The inflatable curtain may also be attached to an inflator and an electronic control 
unit ("ECU"). In the event that a crash or accident occurs, the ECU signals the inflator 
20 and causes the inflator to produce and/or channel a volume of inflation gas into the 
curtain. This influx of inflation gas inflates the curtain. As the curtain inflates, the 
curtain pushes and/or moves the headliner away from the trim panel such that the 
inflating curtain may descend and cover all or a portion of the side of the vehicle interior. 
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The inflation gas entering the curtain fills the first pleat such that the first pleat 
opens into at least one first bulge. The first bulge changes the deployment trajectory of 
the inflatable curtain. More specifically, most previously known inflatable curtains have 
a deployment trajectory set such that these curtain will impact the trim panel as they are 
5 being inflated and deployed. Unlike these previously known curtains however, the 
curtains of the present invention are constructed such that when they are deployed and 
inflated, the first bulge interacts with the roof rail, the trim panel, and/or other portions of 
the vehicle interior. This interaction changes the deployment trajectory and allows the 
curtains of the present invention to clear the trim panel and/or other portions of the 
1 0 vehicle interior during deployment. 

Further embodiments of the present invention may be made in which the 
inflatable curtain additionally comprises a second pleat. More than one second pleat may 
also be used. The second pleat is added to the second panel As with the first pleat, the 
second pleat is preferably formed by folding or otherwise arranging the second panel 
1 5 such that at portion of the fabric material of the second panel is doubled back upon itself. 

The second pleat is preferably constructed such that when the curtain is inflated, 
the second pleat opens into at least one second bulge. As with the embodiments 
described above, the second bulge interacts with portions of the vehicle interior and 
changes the deployment trajectory of the inflating curtain. Preferably, the second bulge 
20 interacts with the vehicle interior such that the deploying curtain will clear the trim panel. 
These and other features and advantages of the present invention will become 
more fully apparent from the following description and appended claims, or may be 
learned by the practice of the invention as set forth hereinafter. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In order that the manner in which the above-recited and other features and 
advantages of the invention are obtained will be readily understood, a more particular 
5 description of the invention briefly described above will be rendered by reference to 
specific embodiments thereof which are illustrated in the appended drawings. 
Understanding that these drawings depict only typical embodiments of the invention and 
are not therefore to be considered to be limiting of its scope, the invention will be 
described and explained with additional specificity and detail through the use of the 
1 0 accompanying drawings in which : 

Figure 1 is partially cutaway perspective view of a vehicle interior in which an 
inflatable curtain according to the present invention has been attached to the vehicle's 
side roof rail; 

Figure 2 is side plan view of the first and second panels that are used to construct 
1 5 the inflatable curtain shown in Figure 1 ; 

Figure 3 is side plan view of the inflatable curtain illustrated in Figure 2 in which 
the first and second panels have been connected together via sewing; 

Figure 4 is a cross-sectional view of the vehicle interior and the inflatable curtain 
taken along the line A- A of Figure 1; 
20 Figure 5 is a cross-sectional view of the vehicle interior and the inflatable curtain 

of Figure 4 that illustrates the way in which the inflatable curtain may be inflated and 
deployed during a crash or accident; 
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Figure 6 is a cross-sectional view of a vehicle interior including an additional 
embodiment of the inflatable curtain of the present invention; 

Figure 7 is a cross-sectional view of the vehicle interior and the inflatable curtain 
of Figure 6 that illustrates the way in which this embodiment of the inflatable curtain may 
5 be inflated and deployed during a crash or accident; and 

Figures 8A-8J are cross-sectional views of yet further embodiments of the 
inflatable curtain according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

1 0 The presently preferred embodiments of the present invention will be best 

understood by reference to the drawings, wherein like parts are designated by like 
numerals throughout. It will be readily understood that the components of the present 
invention, as generally described and illustrated in the figures herein, could be arranged 
and designed in a wide variety of different configurations. Thus, the following more 

15 detailed description of the embodiments of the apparatus, system, and method of the 
present invention, as represented in Figures 1 through 8J, is not intended to limit the 
scope of the invention, as claimed, but is merely representative of presently preferred 
embodiments of the invention. 

Referring to Figure 1, an inflatable curtain 10 according to the present invention is 

20 illustrated attached to a vehicle interior 12. The inflatable curtain 10 is attached to an 
inflator 14 that is capable of producing or channeling large volumes of inflation gas into 
the inflatable curtain 10 during a crash or accident. An ECU 16 that provides an 
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initiation signal to initiate the inflation of the inflatable curtain 10 when an accident 
occurs may also be added. 

Generally, the inflatable curtain 10 is stored on or proximate a side roof rail 18 of 
the vehicle. The curtain 10 is designed to inflate and substantially cover the lateral side 
5 20, the window 24, and may partially cover portions of the door 22 when an accident 
occurs. Because the size of the roof rail 18 is generally kept to a minimum to provide an 
aesthetic vehicle interior and to accommodate larger windows, the inflatable curtain 10 is 
usually rolled, folded, or otherwise gathered into a bundle having dimensions similar to 
those of the roof rail 18 before installation on the vehicle interior 12. 

10 As the roof rail 18 and the inflatable curtain 10 are often not visually appealing to 

the customer, a vehicle headliner 32 and/or decorative trim 34 are usually added to 
increase the aesthetic attractiveness of the vehicle interior 12. The headliner 32 is 
generally added to cover the roof of the vehicle while the edges of the headliner 32 
descend to mask the area inboard of the roof rail 18. If the design of the vehicle interior 

15 12 is such that the roof rail 18 is not completely covered by the headliner 32, the 
decorative trim 34 may be used to further cover the roof rail 1 8. 

Generally, the inflatable curtain 10 is attached to the vehicle interior 12 to ensure 
that the curtain 10 maintains a preferred position and orientation during deployment as 
well as during the normal operation of the vehicle. Thus, one or more mounting brackets 

20 36 and/or one or more attachment tabs 38 may be added to anchor the inflatable curtain 
10 to the vehicle interior 12. Preferably, the mounting brackets 36 engage and hold a 
portion of the attachment tabs 38 such that one or more fasteners 40 may then be added to 
permanently mount the inflatable curtain 10 to the vehicle interior 12. 
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The inflatable curtain 10 further comprises a first pleat 60. More that one first 
pleat 60 may also be used. The first pleat 60 may spans the length of the curtain 10 and 
may be positioned proximate to the roof rail 18. The first pleat 60 is constructed such 
that when the curtain 10 is inflated, the first pleat 60 opens into a first bulge (not shown 
in Figure 1) that changes the deployment trajectory of the inflatable curtain 10. 

Referring now to Figures 2 and 3, the manner by which the at least one first pleat 
60 may be added to the inflatable curtain 10 may be made is illustrated in greater detail. 
The inflatable curtain 10 comprises a first panel 62 and a second panel 64. The first 
panel 62 and the second panel 64 are made of fabric such as nylon and the like. As 
depicted in Figure 2, the first pleat 60 is added to the first panel 62 by folding or 
otherwise arranging the first panel 62 such that a portion of the fabric material of the first 
panel 62 is doubled back upon itself. Preferably, the first pleat 60 spans the length of the 
first panel 60. Of course, other embodiments may also be made in which the first pleat 
60 spans a portion of the length of the first panel 62. 

As can be seen in Figure 3, once the first pleat 60 has been added to the first panel 
62, the second panel 64 is then attached to the first panel 62. Such attachment is 
preferably accomplished by sewing or stitching the second panel 64 to the first panel 62 
along sew line 66. However, other mechanisms or methods for attaching the second 
panel 64 to the first panel 62 may also be used including adhesive bonding, gluing, 
welding, and the like. Once the second panel 62 has been attached to the first panel 64, 
the inflatable curtain 10 may then be rolled, folded, or otherwise gathered into a tubular 
bundle and installed onto a vehicle interior in the manner described above. 
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Referring now to Figure 4, a cross-sectional view taken along the line A-A of 
Figure 1 illustrates the inflatable curtain 10 in greater detail. More specifically, Figure 4 
shows an embodiment of the invention in which the curtain 10 has been rolled into a 
tubular bundle and attached to the roof rail 18 above the trim panel 34. All or a portion 
5 of the headliner 32 is then used to cover the curtain 10 and make the vehicle interior 12 
more visually appealing. 

In the embodiment shown in Figure 4, the curtain 10 has been mounted to the 
vehicle interior 12 such that the first pleat 60 is positioned adjacent to the roof rail 18. Of 
course, those of skill in the art will recognize that other embodiments may also be made 
10 in which the first pleat 60 is positioned away from and/or opposite the roof rail 18. Yet 
further embodiments may have the first pleat 60 positioned adjacent to the headliner 32 
and/or the trim panel 34. 

Figure 5 is a cross-sectional view similar to the view shown in Figure 4 that 
illustrates the way in which the curtain 10 inflates during a crash or accident. More 
15 specifically, when a crash or accident occurs, the ECU 16 (shown in Figure 1) signals the 
inflator 14 (shown in Figure 1) such that the inflator 14 produces and/or channels a 
volume of inflation gas 72 into the curtain 10. In turn, this influx of inflation gas 72 
inflates the curtain 10. As the curtain 10 inflates, the curtain 10 pushes and/or moves the 
headliner 32 away from the trim panel 34 such that the inflating curtain 10 may descend 
20 and cover all or a portion of the side of the vehicle interior 12. 

The injection of the inflation gas 72 fills the first pleat 60 (shown in Figure 4) 
such that the first pleat opens into at least one first bulge 74. The first bulge 74 changes 
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the deployment trajectory 80 (represented graphically by an arrow) of the inflatable 
curtain 10. 

As can be seen in Figure 5, previously known inflatable curtains have a 
deployment trajectory 82 (represented graphically by an arrow in phantom lines) that is 
set such that the deployment of these curtains will impact the trim panel 34 and/or other 
portions of the vehicle interior 12 when they are inflated and deployed. However, when 
the curtain 10 of the present invention is inflated and deployed, the first bulge 74 interacts 
with the roof rail 18, the trim panel 34, and/or other portions of the vehicle interior 12. 
This interaction with the vehicle interior 12 changes the deployment trajectory 80 of the 
curtain 10. More specifically, this interaction with the vehicle interior 12 changes the 
deployment trajectory 80 of the curtain 10 such that the deploying curtain 10 will clear 
the trim panel 34. 

Referring now to Figure 6, a cross-sectional view of a further embodiment of the 
present invention is illustrated. More specifically, Figure 6 is a cross-sectional view 
similar to the view shown in Figures 4 and 5 that illustrates an inflatable curtain 1 10 of 
the present invention that has been attached or mounted to a vehicle interior 112. As can 
be seen in Figure 6, most of the components and elements of the inflatable curtain 1 10 
and the vehicle interior 1 12 are similar and/or equivalent to the components and elements 
that are found in the embodiment described above. 

In the embodiment shown in Figure 6, the inflatable curtain 1 10 has been rolled 
into a tubular bundle and has been attached to the roof rail 118 above a trim panel 134. 
All or a portion of a headliner 132 is then added to cover the inflatable curtain 1 10 and 
make the vehicle interior 1 12 more visually appealing. 
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The inflatable curtain 110 comprises a first panel 162 and a second panel 164. 
The first panel 162 and the second panel 164 are made of fabric such as nylon and the 
like and are constructed such that the second panel 164 is attached to the first panel 162. 
As described above, this attachment is preferably accomplished by sewing the second 
panel 164 to the first panel 162. Of course, other methods for attaching the second panel 
164 to the first panel 162, such as adhesive bonding, gluing, welding, and the like, may 
also be used. 

The inflatable curtain 1 10 further comprises a first pleat 160 that is added to the 
first panel 162. More than one first pleat 160 may also be added. The first pleat 160 is 
formed by folding or otherwise arranging the first panel 162 such that a portion of the 
fabric material of the first panel 162 is doubled back upon itself In some embodiments, 
the first pleat 160 may span the length of the first panel 162. Of course, other 
embodiments may also be made in which the first pleat 160 spans a portion of the length 
of the first panel 162. 

A second pleat 168 may also be added to the second panel 164. More than one 
second pleat 168 may also be used. As with the first pleat 160, the second pleat 168 is 
formed by folding or otherwise arranging the second panel 164 such that a portion of the 
fabric material of the second panel 164 is doubled back upon itself. In some 
embodiments, the second pleat 168 may span the length of the second panel 164. Of 
course, other embodiments may also be made in which the second pleat 168 spans a 
portion of the length of the first panel 164. 

In the embodiment shown in Figure 6, the first pleat 160 and the second pleat 168 
span the length of the curtain 1 10. Additionally, the pleats 160, 168 are aligned together 
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and positioned such that the first pleat 160 is adjacent to the roof rail 1 18 and the second 
pleat is adjacent to the headliner 132. Of course, those of skill in the art will recognize 
that other embodiments may also be made in which the position or configuration of the 
first pleat 160 and/or the second pleat 168 differs from that which is shown in Figure 6. 
For example, embodiments may be made in which the first pleat 160 is offset from the 
second pleat 168. Further embodiments may also be made in which the first pleat 160 
and/or the second pleat 168 is located proximate to the headliner 132, the roof rail 118, 
and/or the trim panel 134. 

Figure 7 is a cross-sectional view illustrating the way in which the curtain 110 
inflates during a crash or accident. More specifically, when a crash or accident occurs, 
the inflator 14 (shown in Figure 1) inflates the curtain 1 10 by producing and/or 
channeling a volume of inflation gas 172 into the curtain 1 10. In turn, this inflation of 
the curtain 1 10 pushes and/or moves the headliner 132 away from the trim panel 134 
such that the inflating curtain 1 10 may descend and cover all or a portion of the side of 
the vehicle interior 112. 

As the curtain 1 10 inflates, the inflation gas 172 fills the first pleat 160 (shown in 
Figure 4) and opens the first pleat 160 (shown in Figure 4) into at least one first 
bulgel74. Similarly, the inflation gas 172 also fills the second pleat 168 (shown in 
Figure 4) such that the second pleat 168 opens into at least one second bulge 176. 
Preferably, pleats 160, 168 open into the bulges 174, 176 prior to or at the same time as 
the curtain 1 10 is completely filled with the inflation gas 172. 

As can be seen in Figure 7, previously known inflatable curtains have a 
deployment trajectory 182 (represented graphically by an arrow in phantom lines) that is 
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set such that the deployment of these curtains will impact the trim panel 134 and/or other 
portions of the vehicle interior 1 12 when they are inflated and deployed. However, when 
the curtain 1 10 of the present invention is inflated and deployed, the first bulge 174 and 
the second bulge 176 interacts with the roof rail 118, the trim panel 134, and/or other 
portions of the vehicle interior 1 12. This interaction with the vehicle interior 1 12 
changes the deployment trajectory 180 of the curtain 10. More specifically, this 
interaction with the vehicle interior 1 12 changes the deployment trajectory 180 of the 
curtain 1 10 such that the deploying curtain 1 10 will clear the trim panel 134. 

Referring now to Figures 8 A through 8 J, cross-sectional views of further 
embodiments of the inflatable curtain of the present invention are illustrated. 
Specifically, Figures 8A through 8 J shows multiple embodiments an inflatable curtain 
210 according to the present invention that may be mounted on the vehicle interior 112 
(shown in Figure 7). As can be seen in Figures 8A through 8J, most of the compounds 
and the elements of the inflatable curtain 210 are similar and/or equivalent to the 
components and elements that are found in the embodiments described above. 

As with the previous embodiments, the inflatable curtain 210 comprises a first 
panel 262 and a second panel 264. The second panel 264 is attached to the first panel 
262. A first pleat 260 and a second pleat 268 have also been added. As seen in Figures 
8E through 8H, more than one first pleat 260 and/or more than one second pleat 268 may 
also be used. 

As can be seen in Figures 8A-8J, various embodiments of the inflatable curtain 
210 may be constructed in which the orientation, configuration, and/or number of the first 
pleats 260 and/or the second pleats 268 may be constructed. For example, some 
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embodiments, such as those illustrated in Figures 8A through 8D, may be made in which 
the first pleat 260 is aligned with the second pleat 268. Other embodiments, such as 
those illustrated in Figures 81 and 8J, may be made in which the first pleat 260 is offset 
from the second pleat 268. Still other embodiments, such as those illustrated in Figures 

5 8D and 8H, may be made in which the first pleat 260 opens upwards and the second pleat 
268 opens downwards. Additional embodiments, such as those shown in Figures 8B and 
8G, may have the first pleat 260 open downwards and the second pleat 268 open 
upwards. Further embodiment, such as those shown in Figures 8C, 8E, and 81, may have 
both the first pleat 260 and the second pleat 268 open upwards. Even further 

10 embodiments, such as those shown in Figures 8 A and 8F, may have both the first pleat 
260 and the second pleat 268 open downwards. 

Referring now to Figures 1-8 J generally, the present invention also provides an 
easy and efficient method for changing the deployment trajectory of an inflatable curtain. 
First, an inflatable curtain 10, 1 10, 210 is obtained. Next, at least one first pleat 60, 160, 

15 260 is added to the first panel 62, 162, 262. Preferably, the first pleat 60, 160, 260 is 
added such that when the inflatable curtain 10, 1 10, 210 inflates, the first pleat 60, 160, 
260 opens into at least one first bulge 74, 274, 274 that changes the deployment trajectory 
80, 1 80 of the inflatable curtain 1 0, 1 1 0, 2 1 0. 

The present invention may be embodied in other specific forms without departing 

20 from its structures, methods, or other essential characteristics as broadly described herein 
and claimed hereinafter. The described embodiments are to be considered in all respects 
only as illustrative, and not restrictive. The scope of the invention is, therefore, indicated 
by the appended claims, rather than by the foregoing description. All changes that come 
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within the meaning and range of equivalency of the claims are to be embraced within 
their scope. 

What is claimed and desired to be secured by United States Letters Patent is: 
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